Abstract: Information and Communications Technologies (ICTs) in secondary schools entail the convergence of computers, telecommunication devices, Internet of things (IoT) and audio-visual systems. In this study, ICTs were used to mean the use of computer hardware, software, networking and the Internet and other media of communication such as television, radio, newspapers and mobile phones. The objective of the study was to establish the factors that affect the implementation of the ICTs in secondary schools. A census study was conducted at the 40 secondary schools in Igembe district. To collect data the researcher used a structured questionnaire that was personally administered to the respondents. Data was analysed using SPSS and MS-Excel and Friedman's test and factor analysis techniques were used. The factors that affect ICT adoption and implementation were categorized as; inadequate funding, unconducive ICT environment, improper ICT strategies and lack of supportive resources. The researcher identified one of the major factors hindering implementation of ICTs as lack of adequate funding.
Introduction

Background
Information and Communications Technologies (ICTs) entail the convergence of computers, telecommunication and audio-visual systems that enable the collection, processing, transportation and delivery of information and communication services to users. The need for schools to invest in ICT in Kenya has been emphasized by the Kenya Government through the ministry of information. The Government of Kenya recognizes the role of ICTs in the social and economic development of the nation and has promulgated a national ICTs Policy based on the Economic Recovery Strategy for Wealth and Employment Creation (2003) (2004) (2005) (2006) (2007) (http://www.information.go.ke). The rationale and implications of the ICT policies in schools can lead to different emphases in the way that ICTs are introduced and used in education, in particular at the secondary school level. ICT is used to refer to the use of computer hardware, software and networking, and other media of communication such as television, radio, and other modes of telecommunications such as mobile phone usage. In this study, the researcher will mainly focus on the use of computers and the Internet for learning. Internet proffers a conveniently accessible and easy-to-use global platform that supports a wide array of learning and knowledge dissemination activities (Allen & Seaman 2006) . In any case digital convergence is bringing all the technologies together through the Internet (Omolo, 2003) .
ICTs can support learning by facilitating communication, increase access to information, provide greater learning easiness to students with special education needs, and enhanced students' problem solving capabilities. Successful implementation of ICTs in secondary schools can be achieved through: engaging skilled teachers; employing supportive ICT infrastructure; having access to, and the development and application of online resources and services; instituting enabling policies and strategies that facilitate the uptake and usage of ICT within schools; facilitate Public -private partnerships to mobilize resources; promote the development of integrated e-learning curriculum to support ICT in education; promoting distance education and virtual institutions; facilitate sharing of e-learning resources between institutions; and integrating e-learning resources with other existing resources (Reidlinger and Weir, 1995) . According to Ndungu (2005) ICT implementation in high schools is highly influenced by school culture, whole school attitude to ICT, individual attitudes, individual believes, ICT implementation process, access and availability of resources and ICT training and support infrastructure. ICT implementation can be influenced by; availability of funds, electricity, ICT infrastructure, computer resources availability, adequate training of ICT teachers, security, clear government policy, Internet service providers and collaborative support of various stakeholders (Omolo, 2003 
Statement of the Problem
The objective of this study is to identify the factors affecting implementation of the ICTs in Igembe secondary schools. Studies which have been previously undertaken relating to ICT implementation in schools left out implementation considerations in rural schools, for instance, Muganda's (2006) study was based in the University of Nairobi, Ndungu's (2005) study was on Kenya high school in Nairobi, and Omolo's (2003) study was on secondary schools in Nairobi. The three researchers suggested further studies to be carried out in rural schools, hence the need for this kind of study.
Importance of the Study
The parents, citizens, school administration, the ministry of education, ICT researchers and consultants may require the predictive information from this study that will give the status of ICT implementation in the rural secondary schools to make their decisions.
Factors to consider when implementing ICTs
Scholars have argued that ICTs as much as they come with advantages they also bring with them a great share of disadvantages. It is widely argued that users who spend most of their time with computers may become socially inactive by becoming individualistic, aggressive and impatient with others (O'Brien, 2002). ICTs may also cause health problems such as carpal turnel syndrome (CTS) and also vision problems (Laudon, 1996) . Moreover, use of the Internet for e-learning exposes people to information that could be regarded as immoral. Implementers of e-learning should therefore find ways of restricting access to the Internet. The availability of state-of-the-art hardware and software in the market increases access to technology and thus it can encourage adoption and implementation of ICTs (Obura et al., 2003; Muhunyo, 2008 
Theoretical Literature
Gregor (2002) described theory as a system of rules, principles, a conjecture or an opinion that is regarded and that reports matters of facts. Carbone (2009) describes theoretical framework as the structure of concepts which exist in literature, and that provide the structure and a guide for examining a problem and relationships between variables. The structure of this study will rely on more than one interrelated theoretical frameworks (Mingers, 2001).
The Sociological Perspective Theories
Social cognition produces an innovation concept and the popularity of that concept acts as the channel and driver of the IT innovations diffusion. 
Diffusion of Innovation Theory (DOI)
The Diffusion of Innovations (DOI) theory explains the variables that influence adoption of new information technologies and also explains how, why and at what rate they spread through an organization or a society over time (Rogers, 1995; Fichman & Kemerer, 1999 
Empirical Literature
Some of the studies that have used DOI to explain adoption and implementation of ICT are; Bradford 
Research Methodology
Research Design
The survey research design was used for this study to establish and describe the factors affecting adoption and implementation of ICTs in secondary schools in Igembe district. Survey research is appropriate for collecting data from members of a population and describing existing phenomena by asking individuals about their opinion, attitudes, behavior or values, and then summarizing and reporting the way things are (Mugenda & Mugenda, 1999; . It is often used to study the general condition of people and organizations as it investigates the behavior and opinion of people usually through questioning them (Cooper and Schindler, 2003 ).
Target Population, Sampling Design and Data Collection Technique
The target population for this study was all the 40 secondary schools in Igembe district. The respondents were the school principals or their representatives who could be either the computer studies teacher or any other teacher who is knowledgeable in ICT in the respective secondary schools, therefore researcher's own insight was exercised and thus judgmental method was used to select the appropriate respondents in this study. According to Mugenda & Mugenda (2003) when target population is small a census study is preferred to sampling, hence a census study was done. Mugenda & Mugenda (2003) defines sampling as the process of selecting a number of individuals for a study in such a way that the individual selected is representative of the large group from which they are selected. In this study there was no need for sampling since it was a survey study involving all the elements in the population. The researcher used a structured questionnaire for data collection. The questionnaires were personally administered to the respondents, where a principal or his/her representative filled a questionnaire in each and every school in Igembe district. This method was appropriate since it encouraged prompt responses from the respondents and helped addressing the specific objective of the study (Mugenda & Mugenda, 2003) . The questionnaire was structured in such a way that it could capture the data on factors that influence ICT implementation in secondary schools.
Data Analysis
Quantitative data collected was analysed using SPSS software and Microsoft Excel, this enabled data interpretation and making of statistical inferences. The collected data were coded, tabulated and then analysed using descriptive statistics, Friedman's test and factor analysis techniques. The factor analysis and Friedman's test techniques were used to determine the factors that affect ICT implementation and the relative importance of those factors.
Findings
Introduction
This section entails data analysis and interpretation of the research findings. The section therefore documents the factors that affect the implementation of ICTs in Igembe secondary schools. Out of the forty secondary schools targeted, only two schools were not reached to provide response. Therefore, the response rate was at 95%.
The factors Affecting ICT implementation in Secondary Schools
Factor Analysis: Factors Summaries and Component Grouping
Factor analysis was performed on the factors affecting the implementation of ICTs in Igembe Secondary schools. Initially, correlation analysis was run to check for interdependence among the factors after which Principal Component Analysis (PCA) was run to transform a set of interrelated variables into a set of unrelated or uncorrelated linear combinations of the variables. From the correlation matrix, the correlation coefficients were more close to 1 meaning that there is a relationship between the variables. Varimax rotation together with Kaiser Criterion were used to classify and reduce the factors to interpretable components. Table 2 represents the communalities for factors that affect the ICTs implementation in secondary schools. The communality is the squared multiple correlation coefficient for variables using the factors as predictors. The communality measures the percentage of variance in a given variable explained by all the factors jointly and can be interpreted as the reliability of the indicator. It is the proportion of variance that each item or variable has in common with other items. For instance, 92.3% of is the highest variability in the factor "Readily available Internet Service Providers'", while as the lowest variability was captured for the factor "Staff participation in Planning and implementation" with a communality of 67.5% . Table 4 presents the rotated component matrix that was used to extract independent variables highly related to particular components. Orthogonal Varimax rotation together with the Kaiser Normalization were used to force the entries in the initial factor to be near 0 or 1. Such loadings show more clearly which variables go together and thus easily interpretable. The final matrix represents both a pattern and a structure matrix. The coefficients in the rotated matrix indicate both the correlation coefficient and the regression weights. Components 1 to 9 in table 4 respectively represent acquisition of ICT resources and their support, Internet services accessibility and strategies, human attitude and social forces, collective participation, the schools' external environment the government's support, supportive services, ICT infrastructure, and ICT Media availability. The factor loading heavily on a particular component should have the greatest corresponding value entry across all the nine components in the rotated component matrix. A summary of the factor loading heavily to a particular component is shown in Table 6 is based on Friedman rank test, the test assigns weights based on the degree of importance of factors (i.e. most important to least important). Table 6 ranked factors as; factors 1 to 15 were the most important factors, factors 16 to 23 were averagely important, while factors 24 to 28 were of no consequence to secondary schools, whilst factor 24 to 28 lacked significance because of the absence of Internet connection in the schools.
Conclusions and Recommendations
Introduction
The objective of this study was to identify the factors that greatly influence the implementation of the ICTs in secondary schools. This chapter presents the summary, discussions and conclusions from the research findings as per the objective of the study. The limitations of the study as well as suggestions for further research have also been discussed.
Summary, Discussions and Conclusions
Results of factor analysis revealed that the most salient factors were; acquisition of ICT resources and their support, Internet services accessibility and strategies, the human attitudes and social forces, schools' external environment, government's support, supportive services, ICT infrastructure, and lastly the ICT media availability. Friedman's ranking was used to determine the importance of the individual factors that influence the ICT implementation in secondary schools in Igembe district. The factors that were considered were; security and safety in the schools, relative wealth of the community, the school top management support, literacy of the neighbouring community, availability of appropriate ICT media, availability of class room space, staff participation in planning and implementation, ministry of education support, ICT equipment vendors and consultants advice and availability, availability of uninterrupted electricity supply, involvement of NGOs in ICT implementation, and schools capability to fund ICT implementation.
Recommendations
The study found out that the factors affecting ICT implementation in secondary schools are majorly related to financial, organizational, technical and social factors, though the major one was lack of funds. Therefore, the researcher recommends that the government and NGOs should develop an affirmative action geared towards automation of education systems by providing finances and other supportive resources.
Limitations of the Study
The researcher spent more time, effort and money beyond the expected while administering the questionnaires because majority of the school principals were ignorant and naïve about the concepts being tested and in spite of lengthy explanations, they insisted on remaining with the questionnaire forcing the researcher to make several trips to the schools. Most of the secondary schools were remotely and sparsely located and thus required that the researcher travel for long distances, some of those places did not have means of transport hence had to walk through hilly and rocky roads to the schools.
Suggestions for Further Research
This study was conducted on rural secondary schools in Igembe district. There is need for subsequent longitudinal researches to study the trends in ICTs implementation in secondary schools in the district. Furthermore, ICT field is dynamic and therefore a research on the same area could be repeated after a period of say 5 years to establish any trends that are likely to emerge. The study was restricted to only one district and the population was rather relatively small and thus the study on ICT implementation in rural secondary schools can be repeated in other districts to enable proper generalization of the findings.
